Effect of PLGA NP size on efficiency to target traumatic brain injury.
Necrotic cell death occurs exclusively under pathological conditions, such as ischemic diseases. Necrosis imaging is of diagnostic value and enables early measurement of treatment efficiency in ischemic patients. Here we explored the targeted delivery of particles, with diameters of approximately 100nm, 200nm and 800nm, consisting of a poly(lactic-co-glycolic acid) (PLGA) nanoparticle (NP) core coated with a polyethylene glycol-lipid (PEG) layer. Targeted delivery was facilitated by coupling the amino end group of the polyethylene glycol-layer to 800CW imaging agent, which specifically binds to intracellular proteins of cells that have lost membrane integrity, thus revealing the extent of the damaged area. We found that smaller NPs (100nm), with an appropriate coating, diffuse throughout the traumatic brain injury (TBI) in mice. Optical imaging revealed that smaller (100-nm) PEG-coated NPs carrying 800CW penetrated deeper into the mouse brain than large 800CW containing NPs (800nm). The importance of the 800CW as a ligand to target the necrotic tissue was further confirmed in living mice. The ability to achieve brain penetration with smaller NPs is expected to allow more uniform, longer-lasting, and effective delivery of drugs within the brain, and may find application in the treatment of stroke, brain tumors, neuroinflammation, and other brain diseases where the blood-brain barrier is compromised or where local delivery strategies are feasible.